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rT.ATMS. 

1 . A met>iod for detecting and locaiing d cuuauoa sigual within two input 
signals using corrf-latioT, based techniques, comprising providing at least 
one filter by analysing the. phase of the input signals in the frequency 
domain; filtering the input signals m the frequency domain using said at 
least one filter, and perfonning crosscoirelation of the filtered signals. 

2. A method for detecting and locating leaks in a fluid cairymg pipe using 
coiielarion based techniques, comprising: dexecting two input signals trom 
liic nuid carryms pipe; analysing the phase of the input signals in the 
frequency domain to provide at least one filter; filtering the input signals in 
the frequency domain using the at least one filter; and performing 
crosscoirelation of the filtered signals. 



4 



3- A method accordbg to claim 1 or 2, wherein the signals arc audio signals. 



4. 



A method accordingVo any preceding claim, wherein the at least one filter 
includes a first filter fV suppressing frequencies which do not exWbit a 
sufficient degree of coh^ence. 



5. A mexhod according to claim 4, wherein the first filter is constructed usin^ a 
method comprising; selecting at least one section from each of the two input 
signals; calculating the Fourier Transform for each section; calculating the 
average vector sum of the phase difference between the two input signals 
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for each of a plurality of frequencies; and calculating the magnitude of the 
vector sum for each frequency. 



6 Ameihod.c.uxdiito any preceding claim, wherei. the at least one filter 
includes a second fL fuz ideatifying regions in the frcqueney spectrum of 
. crosscorrelation ful^tion likely to ediibit a correlated ph^tsc between 



idjacent frequencies \n its Fourier Trausfunn. 



7 A method according to cl.^m 6. wherein the second filter is construcLcd 
using a method compnsmg: selecting at least one section from each of the 
two inp^t signals; calculating the Founer Transform for each section; 
calculating the average vector sum of the phase difference between the two 
input signals for each of a plurality of frequencies; and calculating the 
magnitude of the vector sum for each frequency. 



8 A method according \claim 6 or 7, including calculating the time delay 
between the common sUil in the inout signals by traddng the phase 
difference between tfac iS^ut signals as a fimction of frequency using the 

second filter. 



9. A method according to any olklaim. 6 to 8, including calculating variations 
in the time delay between the common signal in die input signals as a 
fimction of frequency using the second filter. 



tlaim, including using a third filter to 



10. A method according to nny preceding^ 

remove frequencies which do nor have .<\ffidem amplitude. 
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1 1 . A method accordiBg to r.iaiiD 1 0. wherein the Third Alter is consirucied 
using a method compnsmg: applyiflg a digital threshold to the product of 
the spectra of the two input signals. 



12. A method according to any preceding claim, wherem the at least one filter 
includes a fourth W for compensating the input signals for diversion 
effects. 

13. Apparatus for dcieciijig and locating a common signal within two input 
signals using coirelalion based leclmiqucs, comprising a computer 
including: means for providing at least ouc filter by analysing the phase of 
the inpuT signals in the frequency domain; means for filtering the input 
signals in the frequency domain usiag said at least one filter; aud means foi" 
pe-rfoTTmng crosscorrelation of the filtered signals. 

14. Apparativs for detecting and locating leaks in a fluid canying pipe using 
correlation ba.sed techniques, comprising: detectors for detecting two input 
signals from the fluid carrying pipe; a computer including means for 
analysing the phase of the input signals in the frequency domain to provide 
at least one tilter; means for filtering the input signals in the frequency 
domain using the at least one filter, and means for performing 
crosscorrelation of the filtered signals. 



15. Appaiams according© claim 13 or 14, wherein the signals are audio 
signals. | 
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1 6. Appar.m. according to any W ckim. 13 to 1 5.. wherein the at least one 
fiUer mcliides a first niter fo\ suppressing fiequcncics which do not exhibit 
a sufficient degreft of cohere 

17. Apparatus according to claim 16, wherein the first filter is cunsuucted using 
a method comprising: selecting at least one .eciion from each of the two 
input sisnals; calcuUting the Fourier Transform for each section; 
calculating the average vector sum of the phase difference between the two 
Input signals for each of a plurality of frequencies; and calculating the 
magnitude of the vector sum for each frequency. 

^ accuiifiug lo any of claims 13 to 17, wherein the at least one 

filter includes a secold filter fur idcutifyiug icgions in the frequency 
specmim of a crosscoYcliilion functiuu likely to exhibit a correlated phase 
berween adjacent fteqiLndcs in its Fouiier Transform, 
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19. An apparatus according to claim 18, wherein the second niter is constiuctcd 
using a method comprising: selecting at least one section from each of the 
two input signals; calculating the Fourier Transform for each section; 
calculating the average vector sum of the phase difference between the two 
input signals for each of a plurality of frequencies; and calculating The 
magnitude of the vector stun tor each frequency. 



20.An apparatus accoWg to claim 18 or 19, including calculating the time 
delay between the cUunon signal in the inout signals by tracking the phase 
difference between tH^ input signals as a fimction of frequency using the 
second filter. 



V _ 
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21. AH apparatus according lo any dauas 18 to 20, including calculating 
variations in the tiTneUelay between the cununuii signal in the input signals 
as a function of fjrequ^ncy using The second filter. 

22. Apparatus according to U of clamis 1 Mo 2 1 , including a third fUxer to 
ve frequencies whicft do not have sufficient amplitude. 



removi 



23. Apparatus according to claim 22, wherein the third filter is constructed 
using a method comprising: applying a digital threshold to the product of 
[lie spectra of tlic tvvo input signals. 



24. Apparatus accoiding to aiL of claims 13 to 23, wherein the at least 
filler includes a fouith filtA for compensating the input signals for 
disptrreion effects. \ 



